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ADSTRACT

The comnections betwoon the retinulas cells of the sompound
ggotgnd t?e nourel olomgnts in gho opgig logo :n rloghtly (
ettecaerise reprina) vere observe electron ricroscopy.
ThHo ommatidium consisted of eight retinula cells: six ordinary
rotinula cells, one central retinula cell and one basal e
retinula cell. The axons of ordinary retinula cells (shot
fibers) terminated at the lamina, vhereas two extraordinary

retinula cells extended their proximal axons (long fibers) to
the medulla, Five or six sihort fibers crowded around two
axons of mcaopolar §anglion cells at the lamina, constituting
the "neurownatidium", where they held tho repeateod synaptie
contacts with the monopolar axong. tany “"sphorical invapgi-
nations™ were discovered at the axon rombranes of short fiber
in the neurommatidiun, Such pocullar structures as well as
tho cytoarchitecture at tho lamina were discussed in relation
to possible funections., .
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INTRODUCTION

In the compound oye of insect, axon of the rotinula cell
oxtonds proximally througi tho basonment membrane to heold di-
roct connoctions with tho neural elements in the ontic lobe.
Such neural conndoctions of the commound eye have beoen studi:
vy ssveral worl:ers using the light rnileroscope. According
Ramen y Cajel ond Sanckez (3;, thore are two types of axons
of retinula cells in thia comvound eyes -of flies: long and

short fibers, Long {ivars pass through the lamina without
‘having the synapses and probebiy have thelir endlings in the
ricdulla, Short fibers, which ure ths morghunarous, termi..

nate around the axons.nf{ rioncpoliar ganglion cells in the icomi.
ne, where they form ¥in group referred to as the "neura
cmmatidiwa®™ {10) or tho Fontical cartridge" (21).

A number of eisctrou microscoplc studies on the retinulr-
cells of insect compouns oyss have oveon published during
pest decade (6, 7, 8, 9, 22, 23, 2L, 25), They were chieii:
concerned with the {ine structuves of the retinula celils, «rw.
peeinlly with the rhabdomores which are the light trapping
sites in the roceptor cell ol the compound oyo. It has Deon
confirmed irom Shesz 8tufies that the rhabdomers consists of
ths closely neci-ad arrays of wlerotubules, orientsd perpen.

dienlaxiy 4o tha Jong exls of the cmmatidium, In additlon,
5% nh1ns beon shown thal tic shabdomeres are in a difinite are
nooounsnt within ©he ommetidium, according to the specles of

ROLGUGE .

Cn the othor nand, w=uy little is known about the syn-
antic organizatica ot iz proximal ends of the retinula cells
by eloctron nicroscopy. There has been only a brief dis-
cription with respect to this region, which did not amply
shown the synaptic architecture of the retinula axons (21).

do hove observed the fine strusture of the synaptic
rogion in the lamina of a fleshfly (Boettohpgéaga,gigggggag).
A a result, there were found two types ol terminations ci
the retinula eells derived Ifrom a single ommatidium, In
addition, the pesuliar doughnut-shaped atructure was dis-
covered in the synaptic arsas of “short fibers®, Charsc=
teristio profiles of thc "neurormatidium® were also clari.

Tied,
MATRRYAL end MKTHOD3

_ he adult {loshflies (Boeticheriseca ﬁ_r%%_i%% , ¥alch had
becn ralesd in ovr lahoratory, were cecapitate the heec
vers immerssd in cold fixativo immadiabogx, Aftor a shoxt
tinc, the compound eyes wers disseocted and put into the frosiz
Sixnative for 30 to 120 minubesn, Fixatives employsd in thic
study wero as follows:s (1) 2.?% osmiuwm tetroxide buffered with
8«Collidine at pH 7.h (2), (2} 12 osmium tetroxide bulfered
with ¥illonig!s buffer at pH 7.4 (1h), (3) 5 or 6§ glutar-
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aldehyde buffered with s-Collidine at bR 2, and (1) 6.25¢
g%utaraldohyde buffered with phosphatepbq;re; at 752)(25??A

the glutaraldohyde fixation, the post ication was follow~
ed by 2.5% osmium tetroxide with s~Coilidine buffer, afic: -
washing by s-C0llidine buffexr. Among the fixatives wentionca
above, the "double fixation" by glutaraldehyde with 8..Collirdins
buffer and osmium tetroxide with s-Collidine gave thc buit
preservation for this materici, . The specirmens worsc ra-idly
dohydrated through a graded concentrations of cold ethanol.
snd then embedded in Epon 812 (13). Sections wers cut with
a Porter-Blum MT-2 micrctome, stained with lead citrate (1),
and examined by a Hitachi 1U..ll electron microscope.

OB3ERVATION

The optle lobe of the fly consists of three wain neuro-
file mosscs, They havo becn called by a varietz ol namres
10). In this paper, the author will employ "thoe lawmina,
"the medulla® and "the lobula" as their names from the neriphovy,
inward, according to Horridge's opinion (11).

In tho present study, the reglon from the rotinule of
compound eye to the lanine will be dlvided into four layers:
the receptor leayer, the bassment membrane luysr, the ganglicn
cell layer, and the neurormatldial layer, Such subilivizion
is convenient for the dlscription snd has not clsar iines of
demnrcatio:a. The rough bouwndaries of four layers arc as
showvn in Fig. 1 dravm schenatically based on the present
observation,

Receptor layer

In the compound eye of fleshly, cach omatidiun consisis
of eight retinula cells. “he cylindrical retinula cellis are
rrdially arranged around the ommatidinl axis occuried by the
contral nairix, Adjacent cells adjoin eaoch other by the
desmosomos situated at the lnner odges. The retinula coll
contains several kinds of eytonlasuic organolless numbe:s of
nitoochondria with various sizes, granuler ondoplasmic reticulur,
ribosomos, Colgl complex, small denso granules, vacuolos, and
multivosicular bodies, ALV the proximal portion of rocepior
layer, sovon rotinula cells provrude tho individual rhabdomores
towarc the ormatidial axis, out one dose not boar its own
rhebdonere (Fig, 2). Sevon rhabdomeres lmep tho specific
pattern for Diptcra ommaotldiat thoy are not fused cach othor
but separated Enﬁividuall' by the central matrix, being quite
different from the fused«typo rhabdomores of other various
inscots, They are composad of many closoly paocked arrays of
miorotubules, as already demonstrated in various typea of
compound oyes (8, 23), -

: Two rotinula colls in a single ommtidium usually display
the different profiles from other aix colls, One is rathor



@uall and ean be tentatively oulled the “central retinula oell®,
ooause of its feature protruding more centrally the rhabdomere,
Ihe nucloue cf central Totinule cell is at more proximal level

than thoss of the other-=fz.,  fuother retinula cell is ex-
tremsly thin et the middles portion of recespbor layer, whose
nucleus Iis gitvated nesr the Loranend aoiidanc, Conseguently, .

it will be »rovisiopally n-med %iw: Vhaosal rotinulae cellh,

Its rhatdonere cc: 12 uoh Ui dotoabad throtgh the present ovserw
vation., Sine.. the bheasl =matinmle cell axten’is 4%s processes
in both diractions, peoximliliy -8 &lobally, it can be cone
sldered as a corialdn Lind »F biuviny neuvon,

pasement membrane layar

It has deer shown by light microscopy that The basemsat
mombrans of insesct compound oyz was & thieck wall of about 1
mioron in width eud fenestrzted in plases for pascage of
retinula 2xons, crioplzasmic rrocesses of basal pigment cells, .
and tracheciss {20}. However, 3% 48 found in the present
observation that the Yetersnt memtiens ia mads ww of two layers:
the lmer npaie layer with thicker widith and the outer tihin
layer with donsely lired oonis ¥Fig. 3} Tee inner laver ¢
eontaines nmany Zine fi7amaris o dowpe 2oowad subctauces, b
This lower iz conbizuows with Lhe osytopiasm of the vasal pilge

ment cell, wnersas the iHriiiug pissmamembrans can be found at
bottorm svafacs of Llir laysr, ™his implies that tho

most poriion oy ke elaseic2ld bascnen? membrane' is a special-
ized part cl hersl wigment cell. Ykhe ouier helirpin-shaped .-
denge lines iy 20ssibly be the sxtraceliulsr structure secrote-
ed from tha basal pixmsnt cell.

TR, A D e 2 e

The tasal pigment cell has & lot of pigment granules,
mdtochondria, granular endoplacuic retisulum, ribosomes, and
fine tunmilar filementse, Its auvelous is beneath the basement o
memorane . This cell exier.’s Its cytoplasmic processos among :
the ommatidia in the recepvtor layor.

A group of reti:is 2ells from & single ommatidium vass
togothoi tarough the same fenssiraticn of tho basement nmombrane,
where thoes vrocesscc display axwnal appesrances with note
rotubulon =né a fow mitochondeiz, wmight axons of vetinula
eolle, originnted from o cingle owmatisium, M in 2 bmdle
g o eonslderabls A7 5 e Yottt She barelows wmerhoans (RFig,
Ll

. They sz enolannt Ty wllil aelil, aseaillibing mescxons,

is memaXxon couarliclaily wiwws Bhe Laddevreiilke desmosomes,
Thue, no aborcellulur raoces ere 2facovorad sround the axons
in Sals reglon, exvept abouhr L5C A spmces nwihwaen the aproged
plasma mombransn. . T4 83 wotiolols Lhab Sau onh of alght
axons in ona growp 1s awAllee ln Glamoleod than thoe ovhaers,
Thoy bolong o ¢he Laweld watlauia 6uli and the esnizral rotinwda
cell. Such two arons hosuess o orall guoansity of nowrotudbules
and donso ground substence i tris 1eval,
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It can be judged from ¢ho obaervatinn on nmany sorial
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seotions that eight retinulec axons from a single ommatidium
rodistribute at the proximal level of this layer. Two thisn
axons of basal 2nd sentiral retinula colls rm in pairs cway
Iro the bundle ol the other 2xona, 0noc or two axons of six
largoe »ofinula collie also me% out of ¢he omatidial groun and
™mn oblicuely in this layer till thoy join tho no uring
ormaticiial group.

Gen~lion cell layer

The nuslcus of the monopolar gernglion eell is locebtasé¢ at
tie distal portion of the lanina. This cell it conspicuous
with 1ts relatively large nucleus. Its cytoplasn conteins a
lot of ridosomos, somo mitochondoria, Golfi complex, :ultl-
vesicular bodies, and granular endoplasmic reticulum. of
those orgenelles, a somewhat large amount of riboscmes draw a
distinction between the surrounding glial eclemonts end itself,
The monopoler genglion cell is entirely covsred with e glial -.
~eloment. Fig. 5 shows the monopclar ganglion cell its
axon oxtendinz proximally. Fino neurotvbuleos appear in tho
axoplasm as the axon departs from the cell body. The axon
often enits smzll collateral Lranches or buds along 1its course.
Sor:o0 of these branches have the dofinite with the contliguous
spell processas besring a2 numbsr of synaptic vosicles, showing
tke incrcasasd dsasity of the apposed renbranes. Those aro
prosumed to be the synapses betwsen the monopeclar axon and the
sa2ll branches from retinula axons, Altkoush such synaptioc
contracts are found at tho axonzl portion of about 3 n from its
perikaryon, there are no synapiic contacte betwoon tho oell
body of monopolar gangliom coll and tho other newronal processs
oS, In the neichboring rsgion, many emall procosses cons
teining synantic vesicles are present.  They may be firon
eithar senglion axons or rotinula axons, and ooccasionally come
in the synaptic contects with caeh other,

Ths retinule axons, excluding smaller axons, contain a
lot of synaptic vesicles and mitoshondria in tals layer,
Tesidss, there are ofton soon small spherical thiokemeubraned
structured (about 30 mp in diamoter) noar tho axon membranes.
Such oharastoristic profiles will be demonstrated in detall
in the next layer.

Nourormatidial leyer

It is ahowau o0 erose section that there ars many grounn
composad of Tive cr &im retinuls agxons in tha Janirna, proxiirel
to the gmiyilion cell layor (Pig. &}. The groups Lilways e~
breece twe mronal processes of wonnpoiay ganglion cells at
more proximcl level (Fig. T). Such & group was designated I
tho "neurcnwzbidium® by Ramwon ¥ Oajal snd Sanchez (3). bs
8 vhole appsaranes, the msurommabliliiym has tho following compO-
sition: Tive or six eylinarinsld feumie of $hiek rotinuis. axons
gather in a bundle around two filonal prcIlsSesa ol wonopoler

b
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ganglion occlls and run paranel tith esch othexr urtonding
over tha dlstenca of about 50 micra, On tha o”er hand,
two thin cxops of the wodural and b 'nl resianla oHlls pmeul
among the nowrormmabticls o Zow o1 iR G LA, 1t 60 20t pAPe
tioipate in Ghe navvw "-.'.':,2-‘."'.1 r& a....,,, Lk 3 Wy dnye
Asoordinsly, L% Lo cvdaon ToL chlow avousr At cpoud to the
Tahort fivore’ wii L2 GAL: saee sjsxarditt tna "‘.rmg; fivors®,

Short Lilery Oites: oo laas toal W) WGl Both
trmbks and bre.x when caniatn wn o ov oukle vesislan w2
mitochn. e ..:'.. Sreo hewnic ocue Ll XE the inloeate
gontrn b Wil e ety Ty AL Ja hr smngtie
PLOLLI G Wil y WAl il AP T o eu'e .:slly ocoUe
plea by ,..t L PrAGS AR, o ot AYORE 'ave the differ-
ent oytculosmiz shavachind o7 R ced k. NoNYy
‘conta.'mir.a LY & Soave QUL o tas T Lale s Rt BY 321 quanti’.
of amopl.Hris Co® Vali e Voee o L L ently coa;mct "'{th
one Snowe .r vy the Cirmosck: Il wbomyioes, “he attenuste
cd poial sloryols Sahesessug 3700 TINCNLT DM wOnIPTlar axons and

the short rs.?—,._w.  duviee aro mow:ly oﬂns.l.oml sontacts
botwoen the Lrvass o the .ouopoler and the ronse_ ..o,

Tt ne .n: Te A ' [ Y f.lu.u YOV lﬁ" QLGRS €. :.'s..u ﬂny
1(‘ o, b L R : R 2 iv the w1t m - o -2 "y
8ids dr on.s.:-.,: Coner LTS B P aert 'i Ve v ¥ Pk A

Yol 1 1 bY SEPRCERLRE S N .'L",'.':.::.- R L -1!....':.. Seh
branclo.s o s -.‘.;,' LTORIRSCIUNE ST CIRN YRR S SR L 'r-.-‘, benl 2180
gholy spenas oo Ji Yurse’ LAka i L0 LGS ovevor,

s STl dles 0 ahot fioaors

most of alauwss | o~ A me s T -
T D ORI >h33 Lrer e mpom

are soe el o2

axonn Wege g SO ILoy 0T VLD sertis voabeass e
tuoon o L A ue e ety e 34T AL ""5“4.:‘8. Taus tho
rocimiia shopt 8 oo o0 oo e 0 L The nonoe
POLEY oL L sl . f L AR e e gt 0N IRy e

In the By "f:'-._‘:q_; PR l:wy.--_:o. oW U“j‘ l\-"“shnmd’
small oliulel Sie Dch e SRR CREATINE PRIV IR L et
with relasitoaly BT C0 e oY M v, Mot cnilly cOne
tinuous with th2 (ke n.'-‘.m. I+ aa. e oont irmod at nighe
ey magnifisetion thnk Lo soctlluge structure i3 composod of
tks small oouoh of x> mmb*ev:o ar’ tho oonlormelle soharical

jection of & prooabla o.:' el (Mige B “n cddition,
t Cares the aleash: TRedo e cobapd, T e Tatwer Ghe craneaed

umb.. R T T N LD TR R
mbs.,....‘. KA o '3;«,«;?- L TN AL RN T B ~aiels
smboss Th: cpmric MY . TL e e Llnsved clzo Ly
sorinl sectiir. tzv  T.e ~tweety e R o7y dte onslovs
leading vo the azt’ '.‘.f,.u- S Pt . S5 ity »e oeovisionnlly
nerod the "":"‘.Af-"'{" A 5 R b Gi“. s'.'t?'-..'“.Cﬂ:".s‘; ol =c!‘ipi—iﬂlo
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that the cytoplasmic‘oxpansion thrust inte the spherical
invegination v & highaly flettened glicl proesess ( e 9e
Inis domoncirution probably susgests it fumetlonel role.

Tho roundot busal wole of tho short Iibver is losatod ut
tho deopost proxinal portion of the lamina, In tho longi=-
tudinal section hhrousjh wuis portion, thers is seon the torule
natlon os thz thext Jiber and £ollowad Dy the anding of the
cyboplatanic upansicn of gurrounding glial cell (Fig. 1C).

Mo axon o) ronopoler 2anzllon call axtands into the chiasma
batwaer tha ?-.oin and the madulle, '

Long Tibews, Qe 1iases orou Sue o ttllial grour, »uwn
Yhroush  amons 0iTmtnl o wevps {Filge 5). Two dlony
fivers are Inroiiod in oairt 1r the another clial elemoat
being dilferant oo onmas D130In. Wp onong novrovmetldind

soups, A polnocd Gnare Ulbcwd alunys accompeny a thin

razﬁuol? alomer L courss throush the newronrmatislal
leyor. They hovo Acaretars (nboub 1.5 u) than

thoso of shexis Jibeos < noTitnw rynontie proflles nor
©eolloborul R DM Tols . T, S i prolongations ;
£OMAE LHO . s Awme cocn dn Yo L, althovgh their tormi-

nel endinge oro ot eaughlt ap U,

R e

The obthar o:ilpy
A SEPTERSEA st Sy o & P BEY

Otlawr alearnts ¢on he cuon wiawng By neural sloments ovar
the entire lays»e honontl %no Basement wmoskrane,. Theso calls
project complis nLediy tihnir Cingere or leaf-shaped cytoplasmie
proesseal, .uaaibiblag 4 coiplox cellular architocture in this
resion, Laus cay actnal doloments are not froe {rom tpa one-
volopuent by the other elemonts in the region beneatn the dacon-
mont momecraae.

At *he Yawel Af £he hosament mamhranstc fenentrotion (
Fige 3), tnhe rotiuula wions are tightly anvalcepal By ths ate
tenuaced orocesses of bascl pigwent cell. A cell coatalning
e large quantity of tiny filanants embrace the retinula axons
cb the trachoclospoglon belweon the basement wembirane and the

(PR T

lamina ., It constructs tho "mesaxan® with charscterisiie
ladder=shaped deswrscmos «rornd tho »abinule atons. Ocoau;on-
flly 357 aovazma: ol C o Jtem hat tho Intlinate contact with 1>
large trasnso. L. wennomects with both the basal dige

mont esli emd the LAl 2iensrt In the lwaina by sharing a

R RS

differrent type of desmsisouss.

In ths ganglion c¢>i”. iayer, two types of ecoll occur,
Their eytopiasinic profiicc certrsuv with ezch othor: ono is
pale and the othe:r a mangly dark,. Te :mclens of the pale
e511 i8 clons -3 the eall body of the monovpciar ganglion.

Its ramifing wcocesses T41L up the opaces arong the neural

olomonts znd «aanstoneliy cmbraca tie srall trachenis, “he
cytoplasnm of ihis csll consists of weny mitochondrig,rosettaa
of ribosorws, grenuler ondoplaric reticulum, Ifine I'llaments,

'
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but &mall quantity of ground subatances, On the other hand,
tke perikaryon of the esll which is eonspiouous with its dark
profiie 3o locatod at the oistal region of the lamina,

oxpands the stare—sheped aimss, froquently reaching to “he contral
verfiion lacking the mononolsr.axons in ths distal level of the
newromnet Lding,

4 glisn call axpeeds? betweor the nourommatidiald gioups

i1s the larpast ouc of theso elonabte (Pigs. 5 =nd 9), ‘e
% .G 2
aucleus of this cell I slivuted 2t the nlddls portiion of the
laming, The plngma mewdieane elwayr JispLays sory Jayers of
infoldings narsma’. the showe fider, In addition %o suech
highly filatiened puocesden, & larpa mmber of mibochondris are
v ¥ ) £
paerticulerly peominent within its cytoplasm. Wiheroay the

granular encoplasmic vetionwn is disporsed throughount iia
cytoplasm, the avrray of vgramular endoplasmic reticuluw is alno
presont in the proxi«ni ivmern, A3 alroady noted, the alnub:

processes of this elemsnt build up the "sprerical invaginaiiocn'

with the membrane of slori fiber.
DISCUSSTON

The axistence of two types of retinule axons has been
describesd by the claszic pilcetures osbtained ty lizht wmioroscopic
observations (3, 1ll), Howover, there was no availablo ovie
denco about that two types of axons wers derived from any types
of retimila cells in the ommatidium,though it was assumed that
snort fibers were of largs rotlnula cells, Bven the nuabey
of the long fibaer from & sliazls ommatidlium was not determined.
By thas pruesent ohservation, the long flbers were Lirst demon-
atrated to belons ©o bobth the centrrl and basal retinula cslls
in each ommatidivm, Therelors, it 1s possible that these
cellé hava thz guite diffsrent Iunctlon from the ordlnary reti-
mile cells, Morzowar, the dasal retinula cell is rot provide
ed with the rhabdomsre wub ig = kind of bipolar neuron, and
in this serse dillers from the central retinula cell, TFrom
these resulbs, Yo zwe ab isask three tyves of retinula cells
in e singlis ommelbidium of fhc Tlechrly oorpound sye.

It has hesn generally recogilzed that the numbor of tho
retinula ¢ells in ¢ aingl ¢ omwiicZun in Dipbers o usuelly
eight (L6}, . O of Shon iy euirennly syill and bas Laon
evorlookad vy many sewiler :lsel.on nicsvucornisss, Recontly,
Waddington and Powry (22 desenatvated it inm the doveloping
Drosophnila szye nr lhe %oizht mebinule eclll, Sush a &is-
olrcnive Type off call ag hoan observed e186 in the supsde
poaliion.typ: compowad eye of ths silizrerm moth (Jonnm: wori),
whaich bs been oalled the "eesentric wetvinula cell™ (G,

Doth eighth »etiaule cell an’ zezantric matinula cell have
thsir own mhebdowarsr andoonscouantly work as pholtorcoepntor
Qcellsn, On bze other hand, it is noteworthy thet the rusal
retinuia cell of the {leshly has not the rhebdomero, so thad
4t deax no% play the part of ghetorzcerptor, Forsovaer, this
6oll evidently extends long axua %o tre medulle, withouv Cyne

.7.




dptic rolation tn the monopoldr ganglion cell in the lamina,

It follows that the basal yetinula cell has a quitec different
Tunctionel role from the eccentrie and ~igath retinule cells.

Yo estinete ths roles of cuch Litforsnd tymsc of rotinula

eolls, of the central und basal snuc in pralliceular, wore proclac
physlologieal tomaaeches on the celluler level should o aocw
owrulitat boresi'tnae. .

The e:riiar ovsarvativing nafng the Lighld rlerosepe hove
shovm thai tusre ore warious Lypes of renuonsg v the lamine,

inelsTine The woaopelar gruglion acile, tiha mulilipoler gengliiu
cells, ho cvborizations of ocenbyifngci fibsres, end the tane

penticily awranged Tivars, Althourn suvch nummprons typea of
neurcens covld noi ve Adsndiried, we ouvtained ths evidence
suzgsstive or thoexisborcs of the tangsubiel fibers, L nou-

ron exhznding tangontially:its processsi L= oltes seen at tho
¥r031631 ovel of tae lsving (Flg, 9).  Yhale nouron secme o
ave pany syeapest with the shors Libers in nelshbouring not.
rongiatidic. Tt follows Preom thie tinting thot chert Iibors
ro: nsishbouring ommatidia inhivit oqeh othor thelir visual
activitiles nt the lovel of lanmina, I% wra aloo clear that
shors Zibxrs from adjacent ommatidia intarsceted ecch othor at
the guusiion cell leyer, terminating to the excnd of monorolar
ganglicn cell within the samo nouromatidim. Suc an archi-
tselure woy suzgost thet there ere the intogrefing moelanisns
betwasn moigkbonving ometidle st this lewsl. ~

a Qiscoversd the spncvleal inveginsilons in the synaptic
arcz of tha sront fivers of the Lleshily. ¥rom our unpublishe
ed dafw, nowevar, Thoy could o’ ba found in the retinule
axona sf bencrhes, vhereas tho short fibers in the laming of
8gog§§ggﬁg_wara studdeq with wany spherleal inveginations.

noidoving these, the spherical invagiratlons ers yrobably
yestriocted to tho shert fidbers of the Dipters compound eyes.

It is noteworthy that the immer pouch of espherical in-
vegination is tho spherical protrusion of the suppossd glial
cell, duch a rolattonahiinbotuaon noural and glial 9lemte
hes been damonstrated also soro invertebrate axons (Hsjie
and §¥l§%§§’ 71, 175, Tho strustures found in Helix an

? a n ﬁouavor, have difforent profiles: Yrom thoe

spheriosl invagination cf tleshfly, in rospooct that thoy con~
85.8% of long infoldings of axon membrand and trabecvlac of
glial) proceas. In addition, thoy have no relation to the
synaptic area, in contrast to tho spharicsl 1nva§inations local-
ized within tho synaptic avea of short fiber: though it
will be necesuary to analyze tho spherical invagination histos
chemically in oveluating ita funectional significance, 1t is
presumabla that the lpherical invegination is a specialized
part to perform motabolic work for oynaptio activity,

lany invostigatérs havo obuorved tho f'ine struotures of
thosynapncd between the receptor and the bipolar colls of tho
retinas in various veriebrates (L, 12, 18). Xt has becorno
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otvious by their obscrvatiens that the synapses have the cherec-
teristic structures in common with many vortoedbrate rotinus,
consisting of tho synaptie gediolo: of ronaptor osll, tho ayne
aptic lamellee or ribbons, the paired terminatione of the
bipolar cell, and tho accumilited &rmaptie veslicles at the
botih synaptic sitbes, Ameng thase characteriasties, tho syhe
entic larellac or ribbong bave Tdsn Ldentilied nt ouly the
racspltor-binolar cynapwsa of the vertebrote retinca, Ko
funection has besa:svzgastod for this zbeuctire. Therofore,

» aasurad thalb thooe night e the syoupbtlie »ibbens flso at
poeephoregansiicn symegsos in the optlc lobe of insoots,

L¥ they are nsseidsary for Hho Mrst aynaptic transmitting
pechers L 08 Uha rlotorescesntion in the differontiatad oye.
Covoud sur excentitii, hewever, ths insaad synapse had no

sy1eaat . c eweet, . - . o ot
sreh ooyt ioe DesatuS,

Tue complexity in the cyltoarchitoctwrss of the lncoct
optic lcbs wee prosenied, ‘he verious types of gliel cells
differed from the plicl vilzasnts in the ocentral nervous system
oi vortebrais, Thelr oomplicated cytoplasmioc procossos éne
tirely fillod up thc spaces among the noural elements, Jost
of them have not boen refer@od to so far, Thel® eoytoylasnio
cacractoristics aro differsnt fron the vertetrate glia,
+his may owo to tho eireulating syston of imseet dody fluidm,
waiich 18 In eontrast to the elosod cirewlating lyl!:: in the
voriebrato., The rols of the apheriecal invapinat shou)d
bc considored also from this,point of view,

Tho oloectron nicroscopic obsvrvation about the eompound
eys-eptic lobe region in insoct has just startod, It ia
csswiod that tho sxnngbic architoctures in tho conmpound eye
will show a groat deal of variation dOponding ugon various
specios of insects. Juperous comparative histolory by the
electron microscopy on this field is requirod, This will
make tho lesding not only to tho followsup ef the visual
pathvay of oot but also to tho olucidation of the configur-
etion of tho insest brain.
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Fig. 1. Diagram of the :‘C“Kgﬂ' layer and the lamina
of the S.‘J.oa!ul‘l{ corpaund eye, breviationst GL, cornenl
1one; ©C, crystalline oonej R, rhabdomeres RCo, ordinary
retiuuia cell; RCo, central retinula eell} X, position of
nuclus of basal retinulancell; BM, bdasement mombrane; PC, basal
gigmant colly T, tracheoles TB, tracheoblast; MGC, monopolar
canglion cell; LF, long fiber of retinula cell; 3F, short fider
of »etinudla cell; NO, neurommatidium} Amgo, Axon of monopolar
gangilon cell,
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Fig. 2. Transvarse saction throupir tho receytor layer.
The ovimatldium consists of six ordinary rotinula cells (R) -
H3), one central roatinula coll (Re), and one basal retinule
c¢oll (Rb). Seven rhabdomeres ars seoparatoed by 4the contral
aetrix (CM)., x 86,000,
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Fig. 3. Obliywn lougituldinal aeetion throu:sh the bas:.

mont mombrano. BLehh el

Lrom the samo ommatidlyern are n o
sonbrane (B}, PC, veooald pleic

X 9.0000

onn oL ianTa coris (AL - 43)
i hansath the beeawons
“le tvachaolo,
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Fig. 4. The omwatidind group of retinula axons in the

proximal basonent mombrane layer.
enclosed by tho glirl element,

Eight axons (Al -« AJ) are
Two small axons (A7 end AB)

aro supposodly from the central retinula coell apd the basal

retinula cell, x 8,000.




Fic. 5. Oblique lonzitudinal section throush the gangii-
on cell luyer. jionopolar genglion c2ll (itA) extedds :roximal..
1y the axon, Large ratinulo axons (RA), short [ibors, con.
tcins many synaptic vesicloc and sphericel invaginations, '

In tho rogion enony thesa axons, there are o lot cu sral)l
acural rroccsses oceasionally holdiny the synapi ¢ contzetn
(3::‘). X &,0001’4. .
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Fig, 6.  Trensverge section through the dis3al ncu-
rovmetidial layer., S8ix large rotinula axons, 1., o, short
fibers, {SF) gethor in a group. G1ial cells () intervenc
batwoen these axons,. Two long fibers {LF) of retinula cells
run in peirs amonc the neurommatidinl groups. T, traoheole.
% 9,000,




doaansvorse soction throush the nowrorwmtidial
crona {HAYL and LAZ2) of monopolar ganslion eelle
ontinule axmas {(RAL - RAG), Such a srovn
Sl Hovmeymers o 48 T B Fany spherical invaginaiions
O N A TAL S SRR A o5 R 5 bR e N 31 { o TN S Sy

AV ARLY
pooE,
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rig. 8. Longitudinal soction through the short fibers

of retinula cell (RA) in the nourowmatidial layer, Sphorice”

invazinations (s) are clearly soen, 8Y, synaptic venlcles;
G, procosses of glial cell; m, mitochondria. x 32,C7C.
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Fig. Ce Longitudinal sectien throufh the proxiral. rov.--
avmatidial layer. dasal end of short flber (SF) are cshemm,
Sohorical invaginations (s) oloarly hold tho relationshiy g
the glial o0ll (C). Tho supposed tangential meuron {UH) fa
situated at this layer. x §,000, _____,/
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Flge 20, Lomzituéinal soction through the most nroximal
1ayor of tho laminas—~ Axon of monopolar ganglion cell (jii}
pun_towssd the chiinsme betwoon the modulla and tho lamina {
arrow) while the basal snd of short fibor ¢l sctinuia eaidl {SF)
cre at this layer, Synapse (ry) betweon rotinula axou and
rcncpolar axon are shovm. G, rlisl coll, X iy 500,
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vl e 11, wonsitudinal section throuch the sans layor as
hovm in Pls. 10, Faired long fibera run toward the chizsma,
, "lizl eell; ¥, trachools, x C,700.
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